Parathyroid hormone-induced changes in cyclic nucleotide levels during relaxation of the rabbit [correction of rat] aorta.
Parathyroid hormone is a potent vasodilator in vivo and relaxes vascular tissue in vitro. Since parathyroid hormone action in kidney and bone is thought to be mediated by stimulation of cellular cyclic AMP production, the present study was designed to monitor changes in cyclic AMP and cyclic GMP in vascular tissue during relaxation by parathyroid hormone. Rabbit aortic strips were quick-frozen at various times after exposure to parathyroid hormone and the percent relaxation and cyclic nucleotide levels were determined. Cyclic AMP concentrations were elevated about 3-fold within 30 seconds after treatment with hormone. This corresponded to a 10% relaxation of the norepinephrine-contracted tissue. After five minutes, cyclic AMP was still elevated 2-fold above basal and the relaxation response was maximal (36%). The cyclic AMP and relaxation responses to parathyroid hormone were markedly potentiated by forskolin or methylisobutylxanthine. Parathyroid hormone produced a small but significant increase in cyclic GMP concentrations only at early time points whereas sodium nitroprusside substantially increased cyclic GMP and relaxed the strips at all times studied. The increase in cyclic AMP levels after exposure to parathyroid hormone occurred prior to or coincident with the onset of relaxation of the aortic strips. These findings are supportive of the hypothesis that the vascular actions of parathyroid hormone involve cyclic AMP.